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Index of Sales of New Passenger
Automobiles

N THIS issue is presented a new monthly index of

dollar sales of new passenger automobiles! This

is the second of a series of indexes of retail sales planned

by the Bureau at the request of the executive council,

for the purpose of measuring changes in the volume of
purchases by final consumers.?

It is to be noted particularly that this index was so
constructed as to portray primarily the trend of con-
sumer purchases of new passenger automobiles rather
than the trend of total business of automotive dealers
generally. Itmay, however, be considered a fairly good
indication of the latter, inasmuch as the new-car

business of automobile dealers constitutes almost one -

half of their total volume.
Relation of New Car Business to Total Retail Trade

It is estimated that the retail seles of new passenger -

cars are from 6 to 8 percent of the total retail trade of

the country.
Aceording to the 1929 Census of Retail Distribu-
tion, the entire automotive group, .including filling

* 1 This index was consttucted by Walter Mitchell, JT., and J. Harold Stehman, in
the Domestie Commercs Division of the Bursan of Foreign and Domestic Com-
meree, nnder the general supervision of Dr. Wilisrd 1. Thorp, Director of the
Burean,

2 The March 2834 issue of the Survey of Current Business {pp. 17-20} containad
a deseription of the index of wariety store sales. Other indexes are being propared
ar grocery store sales and rural sales.

stations, garages, tire and accessory dealers, ete., had
a volume of $9,615,810,000, or nearly 20 percent of all
retail sales. This was second only to the food group
with 22 percent of total retail sales.

Within the automotive group the major type of
outlet was the automotive sales room which accounted
for almost two thirds of the group total. About 47
percent (slightly under 38 billion dollars) was made up
of new passenger automobiles. This census figure,
plus an allowance for mew cars sold through other
channels, or bought direct from the factory, accords
within less than 3 percent with the estimate of the
dollar volume in 1929, computed gs a step in the prep-
aration of the present index, and serves as a partial
checl, at least, on the accuracy of the index.

Advantages Over Previously Available Data

Up to this time there have bean no data currently
published indicating the trend in the dollar value of
new passenger car sales. Registration figures have
been available and in normal times they undoubtedly
offer a rather accurate picture of t.he general trend in
unit sales.

The data on sales used in this index represent the
number of cars actually sold each month, whereas the
registration figures are unduly decreased or increased
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Chart I.—New pasaenger automobile sales.
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in certain months because of lax enforcement of
licensing provisions and other factors, which allow
the holding over of a car sold in one month for registra-

tion in a later month when the cost of licensing will be .

lower. The months of June and July and December
and Januery arve especially affected by these factors,

During the last 2 months of 1932 and 4 considerable
part of 1933 in particular there was an unusual and
consistent lag in registration totals behind the sales
figures, the varigtion amounting to from 1 to 15 per-
cent, the average being almost 6 percent’

_ Basic Sales Data

The unit sales figures upon which this index is built
are those reported each month to the National Auto-
mobile Chamber of Commerce by individual manufac.-
turers. They are the unit sales, in terms of the number
of cars, made by the retail dealers of each manufac-
turer and represent more than 95 percent of all passen-

ger car sales. These data are furnished to the Bureau

in the total only, with the understanding that they are
to be held confidential and used only in computing the
present series of index numbers. As these figures were
not collected prior to 1930, it was necessary to splice
them to registration data for 1929. In view of the
fact that during 1930, 1931, and 1932 there was a
fairly close correlation between the two sets of figures
(the average monthly discrepancy being less than 5
percent) this proeedure seemed to be entirely satis-
factory. In splicing these data, correction was made
for the bias in the registration figures, occasioned by
licensing .evasion and other factors, by raising or
lowering them in accordance with their average de-
viation from unit sales during the years 1930 through
1933. .
938 Index of ‘‘Average Price Realized"

Since an index of dollar volume was desired, the
first problem presented was that of securing some
factor for converting the number of cars sold into
dollar sales. For this purpose an *“average realized
price”’ was developed.

Use of a conventional type of price index with con-
stant weights was considered and rejected. Such an
index shows the price changes of a constant specifi-
cation of materials, quality, etc., and expressly avoids
reflecting over o short period of time any shift of the
volume of trade or consumer demand from one price
class of goods to another. Something equivalent to
an index of average dollars realized per umit sold is
needed for conversion purposes, when the objective is
dollar evaluation of unit sales figures (or for that matter
when the opposite problem of ‘‘deflation” of dollar
figures to estimate physical volume is in view). Itis

1The data in this fndex supplement rather than conflict with the imformation
provided by registradion figures. The Burear will not publish any information

s to actual unit or dollar sales by makes and modgls, or by States; and as to conntry-
wida totals it propodses to publish only-index number and pereentaps chapges.
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impossible to build a single price index capable of
serving these two divergent purposes. In the ease of
automobiles the rapidly increasing popularity of low-
price cars during the depression (see chart I} made it
imperative to construct new price conversion factors.
Some preliminary tests were made with a sample
group of eight makes of cars in four price classes,
chosen because the relationship which their registra-
tions bore to the total registrations of the sample was
approximately the same as that which the total regis-
trations of each price class bore to the aggregate regis-
trations of all carsin 1933. These tests indicated that
such a sample would not be satisfactory for computing
an gaverage realized price each month, because of the
very noticeable changes in relationship which oceurred
between individual makes of cars from month. to month
and between price classes over longer periods of time.
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Chart I ~Fercentage of automobile registrations by price classes.

To have kept such a sample representative it would
bave been necessary to add ecars to the sample or
drop others already there at fairly frequent intervals.
It would appear that the principal difficulty in securing
a small, constant, representative sample is due to the
fact that the entire group is small, and because varia-
tions of importance occur within the sample.

Since the total number of models (from 50 to 70)
for which registration data sre available is relatively
small, it was thought best to use the entire group in
calculating the average price rather than attempt
further to set up a sample group, the value of which
would be open to question. This eliminated any doubt
as to edequacy of the sample and did not make the
computation of the average price too burdensome.

The price of the standard sedan of each car model
was weighted each month by all registrations of that
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model (regardless of what body type) for the month.*
In the case of two cars available information indicated
that the coach was the more popular body type and its
price was used instead of that of the standard sedan.
The use of the one price was dictated by the fact that
there was no way to determine what percentage of the
registrations of each model was made up of each body
type, such as roadster, coupe, sedan, ete. ‘The results
obtained by multiplying the sedan price of each model
by total registrations of that model were then added
together to arrive at a grand total valuation of all cars
sold. This sum was in turn divided by the total num-
ber of registrations for the month which gave the “aver-
age realized price” or conversion factor for that month.

Passenger Autoinobile Price Index

Realized retajl price (weighted average)

Month
1924 1630 §131 1932 19233

$70L. 20 $655. 80
746,11 216. 53 665, 39
738.74 842, 83

737. 44 05, 36
728,71 710.35
732. 10 662,15
739,72 450. 76
738,87 677,82
756. T8 638,75
773,89 716, 27
780, 91 721,21
763, 67 643, 22

L Preliminary,

While the use of the price of the standard sedan as
the characteristic or average price of all the body types
within a particular model is somewhat arbitrary, there
is considerable justification for it. The first justifica-
tion is that almost 95 percent of all cars produced are
closed cars. Of all cars produced 38 percent are 4-door
sedans and almost 31 percent are 2-door sedans.’
Nearly 25 percent are coupes.

1930 . 1931 1932

Bady type Per- Per- Per-

Humber cent Number | .p, | Number | .00
TOUIINE .o oo oo ceeeee 2.7 33,151 1.6 11, 349 L0
Roadster. . 6.9 111,119 8.5 36, 104 3.0
[ ] S H.1 S04, 447 | 248 200,697 | 24.5
2.door sedan, 26.9 54,050 | 25.7 362,060 | 30.8
4-doot sedan 784,873 | 88.5 450,98 | 38.0
All other clased cars o 1,119,116 | 38.4 a5, B0+ 3.2 17,159 14
Chassis. 27,929 1.0 14, 7‘-'::9 0.7 17, 202 1.5
Total.... oo eeeaed] 2,910,187 | 100.0 | 2,038,183 | 100.0 | 1, 186, 200 | 100.0

@ Included 4-door sedans in 1930,

This clustering of prices arpund the standard sedan is becsuse most manufactiurers
draw up thelr price list witk the sedan as the base. A forther indiestion of this
tendency js the following comperison of the Decomnber 1932 prices of the coupe,
conch, and sednn of each of (¢ models which showed the cost of the conpe and coach
to rank a5 follows, in relation to the sedan:

En) In 21 instances one was higher priced and one was cheaper than the sedan,

&) In 17 instances both were cheaper than the sedan.
{¢) 1n 13 instances one was the same price as the sedan and one was cheaper.
4) In § instances ong was the same lgmu;m as the sedan and one was higher,
€} In 5 instances both were priced higher than the sedan. .
groups (¥ and (¢) there were 10 cases in which the use of the price of the con-
wertible coupe or specia) coupe rather than the standard eoupe would have caused
them to fall in group ().

% Registralior data are used here because unit sales figures are availabla in total
only oid not by make, by model, or by body {ype. The necessary sssumption is
that, even though registrations do not coincide with unit sales, the relationships
ammong the different models will bo the same in either instaoce. 'The date used
were Lhose (rom service E of the . L. Polk Co., which compiles ench motth the
pumber of registrations by makes and models.

& The following tabls showing pessenger-car production by body types in the
United States and Canads is from the 1933 edition of Facts end Figures of the Auio-
tgbile Industry, pubilshed by the National Automobile Chamber of Comineree.
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After the “average realized price” for each month
had been obtained, it was used as the conversion factor
for translating unit sales into estimates of dollar volume
for that month.

The trend of the average price realized for the period
1929 to date is shown on chart III.

Rednction to American Daiiy Sales

In order to give comparability fo months with a dif-
ferent number of days, these dollar estimates were
reduced to a daily average sales basis,? giving equal
weight to all the days of each calendar month, week
days, Sundays, and holidays alike. This was for the
reasons outhined in the following paragraph. A series
of relative numbers, unadjusted for seasonal variations,
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Chart 1.~ Aversge price of new passonger automobiles.

was then computed by dividing the sales on this basis
by their average during the years 1929, 1930, and 1931,

Insofar as could be ascertained, only one automobile
company had done any detailed work toward develop-
ing information from which it would be possible to as-
sign proper weights to the different days of the week.
This company furnished the results of its research. to the
Bureau for such use as might be made of them in con-
structing the present index, and with the qualification
that the raw material on which it was based was rather
restricted and that the weights caleulated could only be
considered as tentative. When the weights for the
various days of the week arrived at by this company’s
method were used to reduce the monthly dollar esti-
mates to daily average sales, there was an average dis-
crepancy of only 1.3 percent between. the relatives thus
obtained and the figures derived when equal weight was
given to all the days of the calendar month. The
greatest difference in any one month was 3.9 percent.
As the weights were tentative and were for one com-
pany only and the resultant discrepancy so small, it was
felt that giving all days equal weight was sufficiently
accurate until more data on the subject are available.

¢ Or what, Ior the purpose in hand, is its equivalent, sales per month of assuzmed
constant length.
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Selection of Base Period

The 3 years 1929-31 were chosen as the base period,
i.e., every month’s sales figure is expressed as a per-
centage of the average month’s sales in the hase period.
The Bureau has found it practically impossible to
secure satisfactory data with which to carry any of the
new indexes back further than Janunry 1929. The
single year 1929 was considered as a base period with
the thought that it would permit convenient relation
of these figures to the Census of Distribution covering
that year. But comparisons between the two sets of
figures can be and have been made without setting it
as a base period, and it was thought desirable not to
risk the misinterpretation that 1929 might be called
‘“normal” because its average month equaled 100.

Although 1929 yielded a much more exceptional
peak volume of sales in automobiles than in staple
lines, such as food products, motor ecar sales fell off
more sharply than staples in the depression years
immediately following. Experiments made with these
faets in mind showed that the 3-year period chosen
produced a more normal relation between the indexes
of the various trades to be covered than did any other
single vear or available combination of years,

Seasonal Adjustment

Because of the wide seasonal fluctuations in the
automobile trade, an index adjusted for such influence
was computed in addition to the primary series. The
short period covered by the series, and the fact that
the original unit sales are linked to registrations for the
year 1929, precluded the possibility of producing
thoroughly satisfactory seasonal adjustment factors.
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The seasonal factors developed were derived by a
process which is in essence the “ratio-to-moving-
average’’ method employed by the Federal Reserve
Board in constructing certain of its indexes, notably
its index of department-store sales.” Even with the
short series of data available, rather pronounced evi-
dence of a shift in seasonal relationships in certain
months was visible, and the seasonal indexes used in
the earlier years were somewhat different from those
used for the later period. .

The seasonal factors developed and used in this index
(for this later period and for adjusting current data) are:

JanuaAry e 68.5 | July oo 110. 0
February_ ... 84 0 | August__ . ._____._.._ 112. 5
Mareh_ _oeeae s 106. 0 | September___________ g8 0
April .. 148. 5§ Ootober_ . ______.._ 20.0
May_ . oee . 140. 5 | November___________ 62. 0
June_ ..l 133.5 | December. . _____._ 56. 5

Each adjusted index number is the percentage ratio
of the unadjusted index number (daily average basis)
to the adjustment factor for that month.

. These indexes will be carried regularly under the
section, ‘‘ Domestic Trade”, when the next revision of
data is made in the June 1934 issue. The indexes
for the latest month, meanwhile, will be shown among
the footnotes on page 286,

¥ A detailed deseription of this method will be found in Seasoral Varistions in
Wholesale and Retall Trade, reprintad froor the Federal Reserve Bulletin for
April 1928, pp, 236-242, availabla (rom the Division of Research and Statistics,
Federal Reserve Board, Washington, D.C. A minor change in this method of
caleulstion was necessitated in the present instance by the shortness of the period
covered by the data. This slight modification in the measurement of seasonal
variation was designed in perticular to compensate for *‘cyeiieal distortion',
elimination of which iz more or Jess automatically provided by the Reserve Board’s
*“ratio® meched of computing seasonal variation under circomstances where data
for o decade or moTe are pveilable.

Index of Pollar Sales of New Passenger Automobiles

[1820-31=100)
Withont seasonal adjustment With seasongl adjostment
Month
1029 1930 1931 1932 1933 1934 1929 1930 1931 1932 1933 1954

TR T e e cae e e e st s sa e 00.8 741 47,3 31.2 28.1 22.9 138.5 110. 5 0.5 45.5
February...... 111. 4 4.6 59.7 36.8 2.8 147.1 136. 5 114.5 72,5 44, 0
March. ... = 168.8 122.5 7.9 38.4 32,0 158, 5 113.5 740 36.0
X« 1 P ne7 154. 6 112,90 66,5 L1008, 30 F——— 1.5 103.5 75.0 37.5
May.....o..-- - 205, 0 141. 4 .3 52,1 50.9 HE. 0 100. 5 67.0 E18
June. ..o, 183.2 1i18.2 0.8 56,5 65,2 | .. 141 5 $0.0 1.5 42.5
July - 1650 oL 5 70,9 ao a5 152. ¢ £3.0 6L, 5 28.0
AUt e ] itL0 87.8 .8 .0 58.3 148.5 78.0 52.5 300
September. ... 133.8 8.7 47.2 30,5 612 | 141.5 82.0 490 3.0
October. 120. 0 2.8 8.5 22.3 427 41,0 76.0 46,5 28.0
B L ] 82,8 4.0 3.8 17.8 3.0 132. % 0.5 49.3 28.5

.......... 651 46. 9 M5 19.3 |0 N T 113.0 B2. 5 60.5 34.0
Appual IndeX. o« ooye oo eeeceevnacaens 144.1 53.0 62,9 35.5 E= 7 31 FOPUOSN NN EOUNO PRI RO

! Praliminary.



